Loss of Sox9 in cardiomyocytes delays the onset of cardiac hypertrophy and fibrosis.
The transcription factor Sox9 has been associated with cardiac injury and remodeling. Studies of mammalian hearts confirm Sox9 upregulation in fibroblasts following ischemic insults associated with enhanced fibrosis. The role of cardiomyocyte-specific Sox9 remains unclear. This study aimed to evaluate the role of cardiomyocyte-specific Sox9 in development and progression of left ventricular (LV) hypertrophy and fibrosis. In male conditional Sox9 knockout mice (Sox9-KO) or floxed littermates (control group) transverse aortic constriction (TAC) was performed to induce LV hypertrophy. LV function and wall thickness were assessed weekly using echocardiography. LV mRNA- and protein expression levels of hypertrophy-, fibrosis-, and remodeling-associated genes were analyzed for each time point. Histological sections were stained for fibrosis and Sox9 expression. Only one week after TAC, the control group showed significantly enhanced heart weights and thickened LV posterior walls accompanied by elevated Anp- and Lox-mRNA levels. Simultaneously, Col1a1- and Col3a1-levels as well as Sox9 expression were strongly upregulated, Contrary, Sox9-KO mice did not develop cardiac hypertrophy until 4 weeks after TAC. Collagen and Sox9 expression also peaked at that later time point. Ejection fraction declined similarly in both groups after TAC. However, the control group showed a slightly better cardiac performance at 2 weeks after TAC. Cardiomyocyte-specific Sox9 mediates hypertrophy and early fibrosis, following cardiac pressure-overload. Loss of Sox9 delays cardiac growth and remodeling processes, however, does not preserve the cardiac function. We suggest that cardiomyocyte-driven Sox9 initiates a pro-hypertrophic cascade, possibly involving a cross-talk between myocytes and fibroblasts.